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Abstract Of JP 10237174 (A) 

PROBLEM TO BE SOLVED: To obtain the subject 

compound having crosslinl<ing ability with a matrix 
polymer when used as an additive to the polymer 
and useful as a resist material, etc., by adding 
functional groups to a polymethylsilsesquioxane. 
SOLUTION: This silylated polymethylsilsesquioxane | ^^4 

expressed by formula II [(k) is a positive number less 

than (m), an amount of residual silanol residues (m- . .. , . , v >. 

k)/(m+n)<=0.12; R<1> to R<3> are each H or a i:SSS>^>^^^ i 

(substituted) monovalent hydrocarbon] Is obtained .1. . 

by silylating silanol groups in a '''' t^^^J'' 

polymethylsilsesquioxane expressed by formula I 
[(m) and (n) are positive number giving molecular 
weights.) and having 380-2000 polystyrene-reduced 
number average molecular weight (Mn) with a silyl 

group-containing compound having a crosslinkable i('t..i.^ *\t{r^^..,%^ ft^ (oH" o*- 

carbon-carbon double bond.; In (m) and (n) of 

formula I, m/(m+n) value lies in a A domain, the A 

domain is surrounded by each of straight lines 

expressed by m/(m+n)=0.152x Mnx 10<-3> +0.10, 

1/(Mnx 10<-3> =1000/2000. 1/(Mnx 10<-3> ) 

=1000/380, m/(m+n)=0.034/(Mnx 10<-3> ) in a 

graph expressed by 1/(Mnxl0<-3>) x-axis and m/ ^^^^^ ^ ^ ^^..^ ^ . 

(m+n) y-axis and contains each straight line and ^ ' \r l i * 'i I (-1 i ' u ^ P? i Or / ^ ' 

each cross point of the straight lines. ' ' " " * ' ' ' 
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000X\^: CCHsSlOg^j CCH3 Si 

(OH) O2/2 (m, ntt±ia:5i-^iSr#;i§iEtO 
ST. 0. 034 (MXlO-3) gm/ (m+n) g 
0. 1 5 2/ (MX 1 0-3) +0. 1 0 D T-^§fx.5>4^ 

m-mmz.mm-'^ ^^-tt ^ y yps^^ft-^tr^j-c-i^ y ;^ 

1 2lilTOJ-^y;Wl:4^y;><^;l-i^;P-bX^:t^-9->'„ ^ 
tit ^ y :t;P;^?V i-a^-r 1 cOfflfiit^Sj. 
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imM 1 ] y :^i-]yytmm'?-i^^m. ( m n ) 

;{)>'3 8 0j&>^>2 0 0 0<5DtEiat-S)'9, 

CCHg Si03/2 C C Hg Si (OH)02/2 3 

m 

Cm, nit±sl^^M^-^X.:hlECOmX\ m/ (m + 

1/ (Mnx 1 0-3 ) , mm:/)^TnX (m + n ) X'm^fl 

tmi cry^'y y -^T , \'K(n^ 1—4 T:m.^f\.h #iS 

(j^l ) : m/ (m+n ) = 0 . 152/'MnXl 
0-3) +0. 10 

(at2) :l/(MnXl0 -3) =1000/2 000 

(its) :l/(MnX10 -3) =1000/380 

(5^4) :m/(m+n)=0. 034/(MnXlO 
-3) ] 

CCHg Si03/2 ]n C C Hg Si (OH)02/2 ] 

,.K CCH3 Si (OS i Ri R3 ) O2/2 3 , 

(m-k) / (m + n) T'^ $ til. B^i^^ 7-/1^*^0 
MJJO. 12OT. Ri , R2 StfR3 {jamtt<{i 

[ m^-^ 2 ] »s<]i 1 i=ia« t3t ^ y ^ ^/i^^-znr;^ 

T 5 0^i%iy,T<7)M^t.7j<«?§«Sr-t-tf*>^?t{±-irt^ 
<'-^*S?§i®i:7j<i;c7)2ffl^tC-C, ?t : Me S i Xa (M 

:A^}V h yMa^7y^JP7j<^^Sfio j;?^"-?-cOjll7jc^'-S^ 

[ mmw 3 ] 1 x{4 2 \zim. Ltz'^v y 

h't. ( a ) xti ( b ) , ^-hmimh 1 «l^JLh-C* 
§ . it^H 1 X{± 2 17) V- y ;Wt;^ y ;^ ^fW^f]^-^x^^ 

(a) Ri =R2 =:>(^j\^m. R3 =t:'ri;t/S 

(b) Ri =R2 =;<^7I/*. R3 = 5 -^^-t::!/!^* 

[it^3a4 ] y x^]yy^m^i^^^m. ( m n > 

>6i3 8 0jf)><i>2 0 0 0i?)tEHtcS)'9, it 

CCH3 Si03/2 D„ CCH3 Si (OH)02/2 D 

m 

Cm. n{±±ia-5)-^4^^X.-S>iEi^fi-C-\ m/(m + 
n) cOfa(±|l|l<7)AMiStifcS, ^c7)AMi«(±, fiW:^?^' 
1/ (MnX 1 0-3 ) , mmti^mX (m+n) Tm^ti 



(3^1) :m/(m+n)=0. 152/(MnX10 

-3) + 0. 10 
(it 2) :l/(MnXl0-3) =1000/2 000 
(5t3) : 1/ (MnXl 0-3) =1 000/380 
(5t4) :m/(m+n)=0. 034/MnXl 

0-3) ] 

asri^y/HC-r-i.. 5t 

CCH3 s i 03^2 ] „ CCH3 s i (OH) O2/2 : 

„-k CCH3 Si (OSiRi R2 R3 ) O2/2 ]k 
C±IB5tt-i3VT>T. k{imj;'9/h$VT.jEc!O^T'3>'9s 
(m-k) / (m+n ) y-iP^tO 
»{iO. 1 2]ilT. Ri , R2 2ai/:R3 {iajtt>L<{i: 
^W^O 1 WOft-ftTkSSt* 0 . -^(7) 0 1 <@Jil±*5 

^ ix y ;Hb-Ky /^j'P>';i"fe-x^:t^-if >'«»S:^&. 
[M3l<3l5] ifiRJl4(ciattL^^*i°y;^^;P/;P-fex 

T 5 0^*%iJtTcombK^^Sr-^tf*-4fv:{i-^4^: 

V^1r«JW«i;*i:c02ffl^tCT. 5t : Me S i Xg (M 

eji^-f^;!^*, yMf\ufym,fx^h . ) -c-s^^ns 
114 y ;Wl:*^ y ^ &)Vi^)V^y^^:^^^y(rm&-ys 

[If3l<3l6] M*3l4X{±50ixy;Hl:*fy^^/l^>' 

;P-feXdr^df-rvcoRi , R^ S.VR3 3?)^. i^Offl;^-^ 
h't. (a) (h) . ^^^mi:£ilh 1 «Jil±-C'35 
h . 11*114 X«i 5 (7) 5^ y ;Ht;4^ y ^ -f;ki^;P-lrX^:t 

(a) Ri =R2 ^s^-J-Iim. R3 ^f'-;!^^ 

(b) Ri =R2 =;<^JUm^ R3 =5-^^^-^— 

m-^ tmm 1 , tmm 2 x{±i**ii 3 lafjcov y 

^tJi- s i m.^izm.mm-^ tfz^mm^^ 1 ^si-^ t 
2 fflli[±*^s ^ y ^-o^-if ^-fb-^ii^i 

[0001] 
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[0002] 

B2fett^t-r<':fi, *»*»jtB«o^i^'xhw«. mm 

>-y^>- Y^y-/ ^ J Bfijn^ffmtt ( 1 9 9 0 ) ^# 
[0003] ?^°ll^^;l'>';HrX^:t^-^>'CO-^Jj!cffii; 

ij'&m'jkmeo-i7 2i4^^m. #^¥1-4 3 

7 7 3 ^ii-fg. USP439926 6#B3J . ^'g'l&ffi 
c7);<^;l^^'7y?rW«?MWtc^§l?L. <Iixt:-2 0°C 
t^^- 5 O'Cc^i^SX' 1000 — 3000P aCOT-i&t 

^m-^jrm mii^e 2 - 1 6 2 1 2 ^i^m. e 

040691 lAl #BS] ^ ^^jg^fiJttJT-;^ hOT 

2 0 3 3 m^jkm^m^ . R-i/iiibmtimmm<^^ 

^mm-hW^imzTJV:^ y ±m:^}v^^ymMtim.r 

yLxiiW7mmL. imm-^^^x^is.'fh:fjm mm 

T3-2 2 7 3 2 l-^^fg#HS: ^j:}£ffi'mt^KX^^h. 
[0 0 04] iti.A>o:SrffitcJ;oT#'i)iiS*^°'J;'<^;i^ 

X'h^>, ^ixi^cr>Ai\<zliz<7i^^^mk-t^<T.^i:i 
ih. \^fi o:>m, D , Wk^ 1 -4377 3 ^-il^fBTii:, 
*fU;^^/l'3>yP'trX=3f^d(-tf>-£r)l 5 — 3 0% (Sir) 

f}V/\—i:s-—l^ny-::^'a-7Vyv'7^— (GP 
C ) tcJ;-&^^yx^pyM»:5i-^*2 0 0 0 0J2JIT 
cr:>%9s'X^^t:.i\hi.3W&^-^Xv^htiK ^tiXi, 1 . 

8-2 . 0 ummmcr>m»<r)mmtimmx-^ ^iizm^' 

-r. EP^04069 1 lAlt:i>*>«;;3 — 3. 

[0 0 0 5] ^B^«^>{±«M^7-2 0 8087fcj:tJ<^ 
ft il¥ 7-208 143 (cii^ LJt J; 5 , %%'&o:>-^^ 



[ 0 0 0 6 ] >'/HrXdr:t^-*f yoaei^^y-Zl- 
COi>U;Ht:«±, J. Am. Chem. Soc.,1990, 112, 1931-19 
36 m\,z^^&:^mjr^^KX\-^h . ^flBBSS 1-221 

2 3 2^^|gt{i±tB1t&BS6 2-1 62 1 2-^i;j|g, 
E PISO 4 0 6 9 1 1 A 1 COrf^U v-ZHrX^f :t#H?-y-^ 

■g. « 1*ra¥6 - 2 7 9 5 8 6-^^lg. 6-287 

3 0 7 -^^fg. !|f fflT 7-703 2 1 ttifilj^ 

5 0—99. 9 i-fimXh D . S ^9 O 

^«Ktca§1«14RJE»*-ir04^y i^/P-feXdf 
tKKS^ b y ^ ^/l^i/ y /Hb-f-^ i t J; 0 . y/HL-ti: 

-rtc^jEtc-rs ^tmEm^tiXi^htK ^m^^^tm 

m^7 - 2 0 8 0 8 7t3]:tm!m^7- 2 0 8 14 31: 
m^Lfz^ y :< ^)W^>V-^X^yi-^Vyi,t. iy U L 

-S. , 5-12518 l^^kmiZli , m^i^^^A 

fjn 0mil±T. i!)iS*»i^J5 0—1 0 0^)V%t^:A 
i-Ii^mXh^Tf^U ~^;HrX^:t=3r^f y^^KKXS: b y T 

t:0^ie«jStiT>/^i.» ±ia^^iij^6 2 - 1 6 2 i 2-f-i;j 
^iy'}Mfth:ih\,zii^. ^^^^m^^Ztmm 
[00 07] ±IBcO(5A\ a^tO^SttRiESSr^-yl-fe 

Chen. Rev. 1995 , 95, 1409-1430^<5O:fcffitc:iettS 

tlXV^h. 
[0008] 

[ ^Hj^^i??* t J; 3 i: t-i> IS® ] wn^ h mm^ 7 - 

2 0 8 0 8 7*3 J:t/!|tffiT7 - 2 0 8 14 3 T'MS^L;^ 

;K y ^ /L- v-Zl-fe X^r J± ^ < CT) ^ y 

*cO^ y >{ ^;PS/;Hr X^^^if yJi^btiiTiiajjit Lit 

y ^ ^jviy)V^x^^^^yi^z'^m^^n^-~th <r 1 1 
J:0. tSfgtt (*ryv-^co^D^l ?E«S'Ji: LTfflv^ 

S C^V b y ^' y V- 1 £7)?i?1Stt. ^ ytfiiS!^" 

y p< ^;P^-;H:x^:t^-9-ycofi#Jn 1 1 < {iWJnfi-^ 

[0009] 

mMW^i^-^^M ( M n ) j&i 3 8 0 35/^4, 2 0 0 0 



(4) 



10-237174 



CCHg Si03/2 CCHg Si (OH)02/2 ■} 

HI 

Cm. nlilSij^^m^-^t^lEcomT. m./(m + 
l/(MnXlO-3) . mmti^m/ { m+ n ) Tm^ti 

(5^1) : m/ (m+n) =0. 152/(MnX10 

-s) +0. 10 
(j^2) : 1/ (MnX 1 0-3 ) = 1 0 0 0/2 0 0 0 
(5^3) : 1/ (MnX 1 0-3 ) =1 0 00/380 
(i^4) : m/ (m+n) =0. 034/(MnXlO 

-3) ] 

CCHg Si03/2 ]„ CCHs Si (OH)02,2 ] 
CCHg Si (OS i Ri R2 R3 ) Oj/, 3 k 

(m-k) / (m+n) X'm.^tl^n^i^^ y—fl-mco 

*«J0. 1 21,1T, Ri , R2 AV'R^ itm.mi,L<it 

[0010] :^WM^ZiDl1-^^'J^i-)l--»l"^X^^^ 
■9- > fi , y Xf - k » ( M n ) jD^" 3 8 

0;4)»^> 2 0 0 OO^iHtc^ 0 . 5*; 

CCHg Si03/2 CCHg Si (OH)02/2 ] 

m 

Cm, n{i±ie*^*2r-¥-i.^iEcO^T\ m/ (m + 

1/ (MnX 1 0-3 ) , mmfj^mX (m + n ) Xm^ti 

tmi y V , i'KO^^ 1—4 X^^fth 

(5^1) :m/(m+n)=0. 034/(MnXlO 
-3) +0. 2 5 

(1^2) : 1/ (MnX 1 0-3 ) = 1 0 0 0/2 0 0 0 

(its) :l/(MnX 10 -3) =1000/3 80 

(5^:4) :m/(m+n)=0. 034/(MnXl0 
-3) D 

mmt Ti^b 2m^l,ZX. ^: Me Si (Mefi^ 



x(iyNn^>iE^-C*§. ) -C*$t^.l);'<^;^ 
{j\ ^i^Rb >''7y~>i-m^Ai}miimm\^iz^)'3X 

[0011] ±ia(7)^^*tEHi5 J;V>KS«-^fi«7);KiJ 

( 1 ) 5 0§M%lilTc7)MbJ<«§^&-i-^4vt{i-irt 
*$r?E?j3g§-ii-. itMe S i Xg ( M e XJi: 
^ V mia^ b y > ^ n >- ^ >- ^ 

( 2 ) *co;^t±iS5 0^M%l^:J[Tco^'fbK*5^«ESr-^ 

^tfm-^t^j:\>^-^mmi,z:>(i-f\^hV^^viiyyyi:mm 

Ltzmm^mr^h^tizx ^m^t LX2mM^mt 
^x^^oiz^^yjm. ^timHi ( i ) tmmiz-t^. 

^t^j:^^^mm^z.A^./i-ho^\x=tiy^yt:mmL tzmm 
tyiit ^mmi,zmcoKiB^mzmr^^ z t izx osss 
tLX2m^Kmb^^xoiz^^:frm. ^fimm 
( 1 ) bmm^z-th. 

[00 12] zzizxii^ iiftLKimm. mm. 
^zmt.L<\mmxh^. 7\cb^wmmt^2m^mm- 
hb\^o<r)\t. :^b^mmm^mm-^ii'. ^-mkbtc 

hts:\Am.cr>:ibi^^\^. mn^iSMi^z-thZbliZX^ 

^mm b Ti^mtf^m^m^^^^ d{zLxhi:\.-^h. w.l 
<mnLxmwAm\,zLxi,ii\^, lar, mmcozb 

[0013] z<nmmijmi.zi5i^xmm^ti^^mmm 

ti, ;^^;^^y^^ai-7>'^^§»t. ^{z^-^ymmLx 

t^fi. ^t^\,z5 omm.%UT<^m\Lymmui^A.x\j 

zmmmw.i. Mzmm^zmm-^mmxh-^ 
Tt. A<.m&mi^mt.fz\mmm^^-t^Mm<7)i§.<^ 
ymmbmiL^j:\^i^oyi,iimx^ h . 

[0014] ^^^mmmb LX\±. ;<f-;ux^;t'^ 

h>, i^ji^}vyvy . ^-5-;i./ y7>;i^i^b>'. r-fe 
i^jPT'thy. z^^a^^-^yy^coyhymm^.^ 

^y^ i?j:.^\yy'f\)zi~)Vi^:/.^)VJ^--^)V^ fh^ 
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^ y-)v. ^^^j -jvmco r)v 3 -)vwmw£ 

VNCfi^^y 1 0 OMSPtc^tLTS 0 — 2 0 0 OM*SE 

10 0 mmmzn l -c 5 o a»gB*i»T-s> t Ltz 

2 0 0 omMM^Mx.^by<-^)V'V rsuyyya)M7\(. 

/PMJVNOi^^^'l 0 OfiiSBtcMLT 1 0 — 3 0 0 0 
^t^-r-S>>S>*\ ^j^^^d^ y ^f-n > /I. -fex^:t^-9->' 
[0016] *?tttiE|ijgxt LTJi. 7jcK^t:y^'> 

comm7i<.mi^. ^'x {iya-^M) =*«;^"J •^A^toi^ 

AfVTnymi^, y ySS/KS^-^ h u , y>Kr7i<s 
* y A^to y ySJS. H^j^ '^K-^ b y ^ a^co* 

t\ tfc. ztii^cTimmMit. by^Nni^5yi4)-^4i 

i7)yNDy>J!S^ 1^7l^t*ttT, 1. S^-^AyiiOT 

1. 8mar:f}mti\\ zixx'o^y^kr-m^coyju 



[0017] ;'<^;Pb y7\ai^^>'<7)JP7K:5]'Mt*3V'> 
RJ[S?SoiKf*P^«{±*ffii:*«5§Sf'J<02M*«^-r 

§ t /j^T- S li as t ffiMic L T t J; V ^ t . s < « 

S ( 2 O'C) — 1 2 0^CCDmSf^^^M'MX''h^tK 4 0 
— 10 0°C^3&^a4 Ll-^o 

[0018] ^ri3, 3|s:^0j£7);Ky ^^;L'i';HrX^:t^ 

v-yii. mfmwjz^tii^^-mmz^mtx . 

(RgS iOi/2 ) . 2'B'ftgtt (Rg S i02/2 ) . 4 

ft^e ( s i ) mm^m=F^tszbi^$>'^xh 

[0019] *ry^f-/l^i//Hrx=3f^=3f-9-y£7)7KK** 

[00 20 ] Tt^v :^i->i-i^f]^-^x^^^v-y(r>7imm 

RjsCttcoBma* tov- y j; § VMmt 

$^ y yi^r-b f r s F , $ hi^zi^wm'Ji^'y-^ym'Tymm 
RU^Mmi^yu^^ytmmmrxKm 

LT 4> i V ^ „ M*ir*i^ y ;W[:lf'J*fflv h y ^ 

Ti;j;v^. >'y7Ht.(7)RJEi±?§Mct'T-i>ff^;tS*-\ m 

m^'-s^-t^zti.x^^B. M'^^^mmtLxit. ^y 
hy. 7(i'>V'j^i'j\^'yhymcr)yvymm. PKx^ 

y nnxf-lx EHiS-fb^S^w^n y yftM-fbi^S 
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[002 1] <rtoi^i;;Hl:RJStoaS{io— 2 oo°ct^ 
[0022] ±iBi5D J: 0 l>zLX'i%i^tit U U ^ 

[0023] ( i ) r)V'ir—)Vm^^^h-^)V^J^^} 



-JK?^ : R* a b S i 0(4-a-b)/2 (<l<rtC, 
{i:r;l^yri;j^^-r-*. 0 . {i:M5g]S^l-3or;l' 

±M^hcr>l,Z'i!mKi:WiX-h^. 1. 8Sa + ba2. 
3Xhh) X-mL^flhim.2 5'Cl,Zi6\,1rh%kmiK 10 
Ocp— 1 0 0.0 0 OcpT-S)-l.3t;t':*fV4^U 

fAK<i;, 1 0 Ocp— 5 0 , 0 0 Ocp, S 

tilfStCli. 3 0 0cp~ 10,00 OcpiOt>^>^)ifigffl§ 

^<:r)m'S:^-tb<'mX^^£hm^hh. 
[0024] 
[-fCl] 



[0 0 2 5] (ii) 3j-;P;*Vvs>f h'a>>i y^U i^n^ 
-jKs^i : RS a Hb S i 0(4.,.b)/2 (iitC. R5 {± 

mmm.^ i ~ 3 soT/t-^/i^st-fc 0 . b 1 ^^^i,z 

A'^mW.f-t^'J'-t(:< b !> 3jiIi^±#ft-f-SOtie^S^^icT•• 
1. 8Sa + bS2. 3-C-fc.S.) •C-^§fL'&?aS 
2 5°CtCi5ftl>fi!ijS;^)\ 1 CP— 1 0 0, 00 OcpX'hh 



\.z\±^ 1 0 Ocp— 5 0,00 Ocp. mztTMl,zl,±^ 1 0 
oocp— 10, ooocpC)ija):^H^m^it^. ^comi 
^'tbikcoXo^hcr)i^h^<. 

[0026] 

Ut2] 



[0027] t.fzi^;<^Jl-:t°U iyu^-iry^y x.-/um 



[0028] :^WM(^mjmcr,1&^ tV^ttfOii. TIBJ^ 

BSi» If 1 . tmm 2 Xtilf 3 ib«o ^ y ;W 
S i JS^ tcKSIS-^ L3t7i<«M^ ^ 1 ^^^iz 
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[0029] mmm^t'm.mmimzrim^ii^A. 

mm^m-mm-M^^i i ^^^^i^z^^ 2 
[00 30] :icDmimm.fS.mi±is.-;&tfKm±^^-t 

[00 3 1 ] miBi^U/Hb^U^^^/t-^'/HrX^Jr^t^-tf 
[0032] 

[0 0 3 3] (##^J1 ) JitTn-h. a 

vfm^m^mttzKimmz . mm- h y a 6 3 . 5 

g (0. 6 0mol ) ^7j<4 0 OmlSrAfLTJSif ^tL 

X\ y<^fl'h'J^r3Ui^-^y7 4. 7g (0. 5inol ) 

^mm\^m\>^x^mLti. ^mm^m^Ltzm. im 

SrMEEfSSL. -^KSSg^&tT=S:l^^yj^^;Pi^;P 

(m) MHLC-8020. A^J^ityS-V—m TSKgelG 

MHhr-L (ffitl) S:23|sffifflt. LT^'acf4^;PA 

l:T-c^ai^±^^^^i(i 3 2 7 0 T-^) 0 . ®C¥±^^^* 
{±9 2 0-C35-:>5t« t3t29S i NMRX^^ hfV Hy'JU 



;i7-MACP-3 0 0tcJ;'9i!l^] ;?)^^>5l<i6fc7lcK»« 
(m+n) tcffl^^l.] 

[0 0 34] (##M2 ) ##f?ijl tiHiawMjr^B 
-C\ 7R2Li:^f-;P-i y7>;l^^rhy 1 . 5LSrZ.iiSr 

^hyO. 5Lt^M»Lfc^-?-/I/by^nn^-9y74 
5g ( 5. Omol ) Sr, ^m^^-^'^iO^&mi)^5 O-'CiM 
t^d:\-^Xolzi^-o<>omTLfz. $ ^> 5 0 ^C<7)vaj§± 

JfJlil Jiff o U ;>< ^;l^;^/HrX=3f :t^-9-y 2r efelSft: 

yf^^yco^m^^^m^mi tmmcoifmxjfmL 

tztZ^-. MM¥±^35>^*(± 9 1 8 0 T-fc "9 . »¥±^^]- 
^ *{i 1 0 6 0 T- -^fb . ^ /-^/KKStoMti: . ^ ^ i 

m^mtz Kio. 2 2mx&':>fz. 

[00 3 5] (WflMl ) sBKi^ffl'^. JTFn-h. 

x/mtm^mtfzKm^^\^ ^ r^i-d'yxmm l . ## 

^JltfO^^y ;^f-;^£//P-trX^^=3f^f>3 . OgSrjDX., 

f-;i^r 5 y 1 . 4 7 g srjDxf^ „ mn l^*^ ^> fri/t-i^' 

;^^;P:?noy^>-l . 8 3 g J 1 ^f yBT t . SiST' 

y Mt;^ y ^;i^i-;nrx^7j-dr-tf >- 2 . 3 7 g S: r 

<;b^*Hc»£i6tt£7)$>l.ll#:i: LT#3t„ ^9 s i NMR 

^^y-wmzm-thy-fmnKi'mfz'oo. oe^ic^ 

comti^ (m-l ) / (m+n) (cffl^t-^l.] Xh-yfz. 
[0036] iZCOlH-fl^i/^^fUi^V Mtiit^U ;<^)W> 
)V'^x^7>^^^yQ . 8 8 g t l^*ffi^^fc■-;^^Sr*"-r 
S ( t: -;kSc7)fiM#*0 . 1 2wt%, WK9 0 0 OcS 
t ) •!i^^)-jyi^)\'iyu^-^y3. SgJfflV^ (MJt2 
0:80) . Ztii^^A. 4s(^:>V)VJ:.y\>Z\miL^-'rf 

ym^^'^~)vm\>znLx&-^m.'f-cnm.x2 o oppm , 

2-;<i-)V-3--f^y-2-yi—JiV^0. 00 028 

g, ?^5^ 
[0037] 
[^LS] 

CHj CH3 
CCH3)3Si-^ 0-Si -)-( O -Si -]^OSi(CH3)3 
H CH3 

[0038] x'^^fi^mmo . 2 1 g ^imi.mmw 

*f*, 1 0 O^CT-l 2mmtwBMiti^'y^J:VK ^V^'J^^i- 
i^07^;l/A{iaBJtt:ii>.aeT\ i-y^Hti^^'y;^ 
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[0039] ( mmm 2 ) mmm 1 1 mmcoKmmm^ 

fflv\ ##F!l2iO;KU^^;^i^;l^-feX=^5r=^-'f>-7 0 g 

^2 1 o«Lcr>?<^}v-^ vy'i-)i-^hyizmmLfz, ts 

^y4i. og2r3^-cirFL, ^la-cm^Rjsss 

it, mmm 1 i: isi^tf^na ^ lx }=:-j\^z^^ ^jvi^u 

-r5t)HC?1Mtt<7)3b^ll*t tT#fc„ 29 s i NMRX^ 

>"i-t§t«-r'&^^^«iiS^^;^'9 0. 0 5ffl-Cfc-5 
[0040] ; CO fri/l-i^'j^ f-zU^- y U ^ ^/l^i^ 

[0 04 1 ] ^<7)y'^;l^i.«^I5liS.I^^ J I S K 6 

3 0 1 ^zmtxn^^':>fzt^^, mtiMmmimiiKi^ 
s t", 1 0 %?mm i ^i)^ io%cob^ com^ ^mx-^i 

-? fzm. ) (± 1 . 3 MPa T'^ 0 . 'J ^HL^ K f-Zt- i^/l' 
-tX^^^-tfySr-^*^V>#f-^cOfiI*i0 . 5MPa fl!)-? 

[0042] tfc. J I S K 6394t*'3f|,->Ti& 

MPa yz—)V-J:><i~)Vi^^} :iii~)V>')V'^ 

Xdf5r^-f>'^-^t^lTiJ*-^<7)1gl 3MPa tii:b^2. 5 

[0043] (^jSfi<?ij3) ^]!iS^j2rfflV^fcC0i:|lltb' 
y>>>i^;k>'Odr-*?->'^S»J:b4 0 : 6 0T-ffl>,\ mm 

#t?3SBmo ^: >- y 3 - >- 7 ^ ^%fz . i 

^ ;WAto?|^IS.il^||SfeM2 t |eI«(cLT^T-^/t t 

<i^, 1 o%?¥'i4*{i8. oMPa-cS)^, v-y/Ht^y 

;^f-;l'i^/HrX^5j-=3f~»fyS:-i-^^:V^;»-^tCjt<l 6 
Mi:t2 0 : SOTfflV^/t^-^cOfioe^Si;^:^. S'btC 

[ 0 0 4 4 ] s>t . mmm2 1 mmizLxmm^mMm 

t ^ ^ . MMvS^ 2 0 M-^jStfiSS: 1 HztCfc 
/kS^/HrX^jJ-^HfySr^tf^ -f;kA-C8 2MPa 

[0045] immm^ ) Il]!ifi^j2 -C-fflV^fccOi: ISI bb' 



1. 7 5g^:^ifei?iJl-CfflV^/^cOt|iIb?i?ffi^iJ0. 3 8 
gSrl. BgOh/l.xyfc^^L. eA-i^'b'::i;t-f-b 
5 ;^ ^;t/i^>n^H?-y igfrS: b'-;t/KtcM t T & AiE^ 
cr)4T-2 0 Oppm , 2 -j:^^;!^- 3 2 
Zl/O. 0 0 04 2 gSrJni.. 1 0 0°C-C1 2Bi^H, 13 

^- H xm^'^mmmmirfr-y tzh^h. wmm. 2 0 

M»«tlJiSElHztCfc(t-&lriS3¥ttWi0. 9*^<b 

1. oGPa xh-^fz, :L(r>mw^y ^ )VM±. ^mm^^ 
tmrn^^i - 2 0 8 0 aitixmrn^^i- 2 0 s 1 4 

3 T-M^ y ^ y coi^ 7 y — 

J; hmimh nmizmm.x\ 2 0 0 // mc?)jps 

c03!fejt7-f;VAtOt->-C J I S K-54 0 0<7)SfiM 
ff SrfflV 1 8 0 ^ ifr 0 fttf T i> 7 ^' zkAJifffti-r . ^ 

[0046] ( ##M 3 ) mmm 1 1 ^a^^JiKjcE^s^ 

fflVK ##^j2<:0;Ky;'<f-;1^^7l-bX=^,t=^->f>'l 0. 
8 g 3 0 iiiL£7);'< ^;k-f V y^;k^^ h ytcjgll L , rKiS 
±t1t*f L^>t(S^>>'';^f-/l'^nOi^7y5. 0 2g*l 
^X1®TL. 'ms,x2mmKm^^fz. y\^^Mx.X^m 
^Wit^^fz^k. -^mm^)m7\ii:i'^^mz^£htxim 
L, }>K.\^x^m^mmmim\^xmkLti. mmi^ 
mi:Lfdk. mm^mE.x^t:L . 

^ V ^ b H y F i-)V y /Ht*° y ^ -f/P i^;Hr X ^ :t 
^Hfy 1 1 . 3sim^&c^MWh LXWz. 29 S i N 

xh-yfz. 

[0047] immm 5 ) mmmA t nm.t>z lx , mm 

M 2 (7) \L-)V'J:;i ^fV-i^V /WtxK y -^/Vi^fU-fzX^:^ 

1 . 7 0 gi:##^j30b V\l 
-fC^y^^/kv-yHrX^^^-tfy 1 . 56s?rfflV\^ 
M^J4 t |5|«£0Jt*-C&^- h 5 ^ 

vi^-^ymw. 2-?(i'!U-3-y'^y-2-:t—)y& 
Mx. . |Bi#(cjalKi LT y ;^ ^-/i -bx :^^^ym 

\my -i )\^j^^nrz. mmm4 1 mmi,zmm^w\tmi 

^^-yf^h^^. Miifflg2 0'C. UmmiWil^z^Zii 

ft If 2 GPa T-J!) , ; crMit^^y i )VJ^ 
t , ^tm^i^^fjmm^ 7-208087t>J;V2081 

4 3 T-^iS L?"^4? y ^ -?-;^£^;l^-feX^:^^-!?->-Oi^^ y 

X h mAm h nm.i,zmm.x\ 9 o mtojjs 

(7)^*7 ^/PAtCOV^T J I S K - 5 4 0 0 tOgjgiM 
SrfflV-^TlSO^tffO ft{f T 1 7 /PAtiflf ^-r . 5 

[0 048] (irb^Mi ) ##<?i|2«>'y/Hl:L-ri->^ 
V -^^t y ;^ i-)Vzy)v-^x^:t^^y t mmm 1 -cfflv ^Jt^o 
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[0049] ( #*f?ij4 ) mmm 1 1 nmc^M&sm: 
mvK m^m 2 cn,:^ u ^ ^)v>')v-^x^^^^y 7 0 g 

2 1 0 inLc7);< ^}VA V T'^yt-y f yti?^^ L . § A, t 

b Ux-f/IxTSVS 5 . 4gJ3Px.fc. by;'<-f/k^a 
ai-^>-38. 3 gS: 1 7^^;6>(fC}ffiTL, ^?a-C-2B# 

^'J;H[:;KU;><-?^;Pi-^;P-fexdr:t^-tf>'7 2. l gSrS 

^-(mm^imm*). o. o6^iT^•^/::o 

[00 50] ( i:mm 2 ) ##^J 4 <7) 1- U :< y U )V 

bmn^mz\L~!vm^^^^T^^'j 'j^i-jv^xit^^ 

y^mmit20 8 0t52:UMM.}t4 0 : 6 0ffflV\ 

yi-^t^i^Vz2—yzij:,y^jUj^^2mmntc. ztih 
-tX^^^^ybt^Oiy?<i'>l'iy^^V-yk comiW^ti^ 

/k-fex^Tj-^Hfy i^yi. f-;k>-o^-9-y<?)SiJi:2 

0:80 TllsjiicS ix:^c 7 ^ ;PA<^ 1 0 1 . 0 

MPa ( mmWXf 1 9 0 % ) f S> 0 . HMfiJ 2 T-^Ofl 1 . 
3MPa (SeilfWl 9 0%) tCiSV^ttt^Co/i. L^- 

y^-^tj:wm^xhi.m.i]^5 ox^mx.hh'^WL'thh^^ 

JtSr4 0 : 60i:L;'ci:i^. 10%^tt*«±0. 5MP 



j<^lVl^!V-^X^:^^^yi:^t.ts:\^^^<r>m.O . 
5 MPa i;|5lt, -^fc < a3S^**>l.^>:fl^< 

^-3it» ll»J3T1±.rofl(i:8. OMPa T-J5-ij« ^#1 

[ 0 0 5 1 ] mmm2tnmi.zLxmm'mmk 

^'fx-ofz hzh. mwim. 2 o"c . wmmm i Hzt^^a 

2 0 : 8 0^0*S-^T-1 7MPa. 4 0:6 ^<r)X\t3 OMPa 
h ^ 0 , IgJfiM 2 . 3 (ClH L;^^ t -/!. 'J IV 

-it^U ^^)W^)l-tX^^^-^ycr,^-^X 0 hi&\mt 

^j:'ofz. ±9mmmmn,ztt^mmmx(7)mm\ 

mfMliZ h^fzi^iz-^- il-'^x^it^^y bTi-^ ^) -J 

[0052] 

L , ?Stl[I?jJ*^^;i I. i i; ^Xo\,z^ tM^ y ^ ^ 
^b i/;lx-fe X ^ :t ^ -9- 1 ; tL « *° y -7- h C7)ffii§tt ^ 

x^^^^yco^ riM.comWmm-^xiitLXcojKms: 

mmx<7ymm^'^m^z-th i><nxh&. ^^iz^ 

y ^ ^jvi^fV'^x^^^^yiii. fg.t^ y ^ ^ 

[BlBt7)ffi^:^i3i0l!] 

[HI ] *5|BBt*3ttl. CCHs Si03/2 CCH 

3 Si (OH) O2/2 -<:*$^^l,;^°y^f•;^^•;^■fe 
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[01] 

0.60 - 




lumm Tjsi o¥2H 1 60 
miEM^^^} mmm 

[0010] 3fs:5|HJtt3(t-g.4^y;^f-;ki^;Hr^^:^^ 

, Tt^- V xi- V ymnw^^'rt^m. ( m n ) 3 s 

0*>^>2 0 0 0cOtBHt:i^Ds 

CCH3 Si03/2 CCH3 Si (OH)02/2 ] 

m 

Cm, n\t}Lt^%^i.^H-X.h'^crMX\ m / ( m + 
\/ (Mnx 1 0-3 ) . mnWra/ (m+n) 
^tij;'5Tlll4ti.-5.ffl«-C-S.D, #[i:il£±i>#;^. tit 

(sei) : m/ (m+n) =0. 034/(MnXlO 



-3 ) + 0. 10 
(5^2) : l/OMnXl 0-3) =1000/2000 
(5^3) : l/(MnXl 0-3) =1000/3 80 
(^4) :m/(m+n)=0. 034/(MnXl0 

-3) ] 

tL< ii^m^^mm^^^. ^^o^titw tr 5 0 

j§«?i:7f<i:c7)2ffiJ^tC-C. J*: : Me S i X3 (Me«i:,X 
U , a h 5 y -;kS#*?5^'l(ilElEHi*i 1=) -3 T 



